Objective Good personal hygiene (PH) behavior is recommended to prevent contagious diseases, and members of military forces may be at high risk for contracting contagious diseases. The aim of this study was to develop and test a new questionnaire on PH for soldiers. Methods Participants were all male and from different military settings throughout Iran. Using a five-stage guideline, a panel of experts in the Persian language (Farsi) developed a 21-item self-administered questionnaire. Face and content validity of the first-draft items were assessed. The questionnaire was then translated and subsequently back-translated into English, and both the Farsi and English versions were tested in pilot studies. The consistency and stability of the questionnaire were tested using Cronbach's alpha and the test-retest strategy. The final scale was administered to a sample of 502 military personnel. Explanatory and confirmatory factor analyses evaluated the structure of the scale. Both the convergent and discriminative validity of the scale were also determined. Results Cronbach's alpha coefficients were [0.85. Principal component analysis demonstrated a uni-dimensional structure that explained 59 % of the variance in PH behaviors. Confirmatory factor analysis indicated a good fit (goodness-of-fit index = 0.902; comparative fitness index = 0.923; root mean square error of approximation = 0.0085).
Introduction
Improvement of personal hygiene (PH) has been an important achievement in public health [1] . Hygiene is defined as those states or activities by which individuals maintain or promote good health through achieving personal cleanness and cleanliness in their surroundings [2] . Hygiene can be separated into two main categories: PH and environmental hygiene [1] . PH behaviors are the activities of washing/cleaning the body that keep skin, hair, and nails in good condition, of paying attention to oral health and eye and ear care, and of maintaining clean clothes that helps prevents the transmission of contagious diseases [3, 4] . PH includes behaviors such as bathing, hand-washing, dressing, grooming and activities of daily living that maintain cleanliness [5] .
Good PH behavior helps to protect humans against many threats to their physical, social and emotional health and well-being [6] . For example, the transmission of a wide range of parasites, bacteria, and viruses can be prevented by paying attention to PH [4] . In addition, for those who pay attention to their PH, the risk of social isolation is lower, and the person is more likely to be regarded as a normal and creditable member of society, thereby affecting the emotional and mental health of that individual [7] . Studies show that poor hygiene is often the cause or the result of a range of psychological disorders [8, 9] .
Causal relationships have been established between hygienic behaviors and the risk of many infectious illnesses [10] . These diseases account for about one-half of deaths in developing countries and are responsible for nearly 4 % of deaths in developed countries [11] . Some studies indicate that the hygienic behaviors of hand-washing can on its own result in a decrease the incidence of respiratory infections and gastrointestinal disease by 21 and 31 %, respectively [12, 13] .
Knowledge, beliefs, and practices regarding PH are substantial determinants of future health status and quality of life [14, 15] . Moreover, these components are related to productivity and performance and have a contributed to the general development of society [13, 16] . Many outbreaks of contagious diseases in recent decades have had a negative impact on community resources [1] . However, research on infectious diseases during the recent past has mainly focused on secondary and tertiary levels of prevention and, unfortunately, primary prevention measures, such as PH, have been overlooked [2] .
At the present time, the high frequency of antibiotic prescriptions has caused drug resistance and increased susceptibility to many already controlled infectious diseases [17] . Also, emerging infections, such as acute respiratory syndrome and novel forms of influenza, are presenting new threats to human health [6] . Even in developed countries with strict public health regulations, these types of disorders remain common [1] , possibly because exposure to pathogenic microorganisms is an everyday event that can only be avoided by adherence to good PH behaviors [2] .
Despite the importance of PH for individual and social health, there is as yet no widely used measure to evaluate this state systematically. One explanation is the difficulty in measuring PH, which consists of behaviors that may not be readily observable [18] . However, it is important to have valid and reliable instruments to measure PH. Self-reported scales may be useful in this regard [19] .
Personal hygiene is relevant to many population groups [7] . People who work and live in the crowded areas may be at particularly high risk for poor hygienic behaviors [10] . Military settings are a prime example of such a high-risk population as military personnel live and work closely together in performing their duties as soldiers [20] . As these individuals receive rigorous training related to their duties, many activities that relate to their health may be ignored [21] . In addition, there are numerous infectious diseases related to respiratory, gastrointestinal, and skin disorders that are easily preventable through attention to proper hygiene [6, 22, 23] . The results of a number of studies indicate that behaviors such as regular brushing of teeth, respiratory etiquette, and hand-washing receive little attention among army personnel [24] [25] [26] . Moreover, military personnel often live in environments that are poorly equipped with health facilities and equipment and are often responsible for handling unsanitary substances [21] . Therefore, this population can be exposed to conditions that facilitate the transmission of infectious diseases. The aim of this study was to develop a brief self-rated measure to assess the behaviors of military personnel with regard to their PH.
Materials and methods

Design and sample
This was a cross-sectional study in which we developed and tested a new scale to assess PH behaviors in military settings. In total, 594 participants from ten different military settings throughout Iran were included across all stages of the study. The military settings were selected using a simple random sampling method. Participants in each setting were recruited as a sample of convenience. Inclusion criteria were voluntary participation and at least 1 year of experience in the military.
All participants signed an informed consent before entering the study. The survey was approved by institutional review board of the Iranian Department of Military Research. The study was conducted during a 2-month period from October to December 2012.
Development of the scale
The method described by Emami et al. [27] was used to develop and test the scale. This method involved six phases: (1) identify items by a comprehensive literature review and use of experts; (2) assess the face and content validity of items in the initial draft by experts; (3) backward and forward language translation of the scale; (4) assess reliability; (5) evaluate content validity by pilot testing; and (6) develop the final version and use this version in a large target population.
As a first step, a panel of experts was formed. This panel comprised four health education specialists, two nurses with a background in research and in PH, two nurses and one physician with experience caring for soldiers in military clinics, an expert in instrument development, and a statistician. Five members of the panel were bilingual in Farsi and English, and almost all were familiar with the English language. A comprehensive literature review identified three scales related to the topic of the study (PH) [18, 28, 29] , but many PH domains were not contained in these scales. The panel of experts decided to add more items to cover the missing domains, leading ultimately to a total 21 items that covered all of the relevant domains of PH, as agreed to by consensus of the panel.
As a second step, the face validity of the scale was evaluated using the impact score method. As described by Anastasi, this type of validity refers to what the scale seems to measure-not what it factually measures [30] . A number of untrained observers which were part of the target population were asked to examine the scale. To this end, 20 questionnaires were distributed to members of the target group (military personnel) with the request that the recipient rate the importance of each item on a Likert scale ranging from 1 (not at all important) to 5 (very important). This method was used to calculate impact scores for each item by multiplying the percentage of participants that indicated 4 or 5 for an item by the mean score of importance. All items with an impact score of[1.5 were retained in the scale [31] . In addition, during a 60-min session involving ten military personnel, the relevancy, ambiguity and difficulty level of each item were discussed. All 21 items were retained, and only minor wording changes were made to improve item clarity.
We next examined content validity using the content validity index (CVI) and content validity ratio (CVR). This was done by sending the draft scale to ten other specialists, including three experts in health education, four in nursing, and three in public health. The CVI based on simplicity, specificity, and clarity of items was assessed by this panel.
A CVI score of C0.79 is considered to be acceptable. The CVR, a method initially proposed by Lawshe, evaluates agreement between raters on how essential the items are to the scale. When more than half of the raters indicate that an item is essential, the item is considered to have acceptable content validity. In this study with ten expert raters, a CVR of C0.62 was considered to be acceptable [32] .
The third step consisted of translating the scale into English by two bilingual researchers and then back-translating the English version into Farsi by two independent translators without previous exposure to the original scale. Agreement between the backward and forward translations was determined. This step is known to assist in international comparisons of scales [27] . Readability of the English version was determined using the Flesch Reading Ease (FRE) method and determining the Flesch-Kincaid Grade (FKG) Level index using Microsoft Word software (Microsoft, Redwood, WA). We used a 100 point measure, with higher scores indicating greater ease in readability (FRE). A score of [60 is considered to be acceptable. The FKG indicates the grade reading level for the scale [33] .
In the fourth step comprised an assessment of the stability of the scale stability in which 2-week test-retest reliability was determined in a sample of 20 military personnel using the Spearman correlation. Internal consistency was determined by calculating Cronbach's alpha and the item-total score correlation. To further assess content validity of the scale, we also asked 30 military personnel to complete the Farsi version of the scale; the English version was also examined in 12 military personnel who were bilingual in Farsi and English. Comments by these groups were used to further improve the readability and clarity of items on the scale in these two languages.
Finally, the resulting scale was used to assess PH behaviors in a separate group of 502 military personnel (main sample), with the sample size calculated using Cohen's tables for descriptive studies. The construct validity of the scale was examined using exploratory factor analysis, the principal component method with varimax rotation was utilized to extract factors, the Kaiser-MayerOlkin (KMO) test was used to assess the adequacy of the sample, and the number of components was determined based on the Kaiser-Gutmann rule and on a diagram of the scree plot. Bartlett's test of sphericity examined the multicollinearity of scale items. A confirmatory factor analysis (CFA) was performed to assess the dimensionality of the model, and model fitness was determined using the root mean square error of examination (RMSEA), the comparative fit index (CFI), and the goodness-of-fit index (GFI).
SPSS for Windows ver. 20 and its add-on module AMOS (SPSS Inc., Chicago, IL) were used for the statistical analyses. Mean, standard deviations (SD), percentage, and frequency were used to describe the data. The Student
t test was used to assess discriminative and convergent validity. The Spearman correlation between the score on the PH scale and health status was computed. All analyses were considered to be statistically significant at a p B 0.05.
Description of the scale
The PH scale which we have developed and tested is a unique and unprecedented measure to assess PH behaviors considered to be particularly important for preventing infectious diseases. It contains items on 11 main areas of PH that are recommended by the World Health Organization (WHO) and UK Department of Health [4, 34] , including oral hygiene (4 items), bathing (3), hand washing (2 items), hair care (2 item), nail care (1 item), foot care (1 item), wearing clean clothes (2 item), respiratory hygiene (2 item), attention to body odor (1 item), eye care (2 items), and ear care (1 item). These 21 items were selected from a pool of items extracted from existing scales as well as items suggested by our expert panel. Respondents are asked to choose from one of four options ranging from 0 (never) to 3 (always) for each item (see Appendix 1). The total score is arrived at by summing the scores of all 21 items and ranges from 0 to 63. Higher scores indicate better PH behaviors. There is no recommended cutoff score for the scale at this time.
We also assessed such demographic characteristics as age, marital status, number of children, educational level, background diseases, and sources of information about PH. In addition, participants were asked to rate their current health status on a horizontal line from 0 (very poor) to 100 (very good).
Results
Participants
All participants were males. Mean age of the main sample (n = 502) was 33.04 (SD 6.83). More than 80 % were married. Only 14.8 % had received a post-graduate education. Average time in the military was 13.54 years (SD 6.29). More than 90 % reported no illness at the time of the survey. TV and radio were the most common sources of information on PH. The mean health status score was 86 (SD 14.9), and the average score for the PH scale among participants was 44.17 (SD 10.05). Table 1 provides detailed information on the demographic characteristics of the pilot sample and main sample.
Validity and reliability of PH scale
In the assessment of face validity using the impact score method, no score was \1.5 per item, and so all items were included in the PH scale. The CVI and CVR were 0.83 and 0.78, respectively. Scores on the readability indices for the English version were acceptable (FRE 86.9; FKG 3.7). The scale's Cronbach alpha in step 4 was 0.82; the 2-week testretest reliability in this step was 0.88. Internal consistency was also approved in the main study among the 502 participants (a = 0.89). The KMO index (construct validity) was 0.91, which is acceptable. The Bartlett test of sphericity was significant (p \ 0.001), and there was no evidence of multicollinearity between items. Both the KaiserGutmann rule and the scree plot showed a single dimension for the scale. The eigenvalue for the first factor was 12.49, and this one-factor solution explained about 59 % of the variance of the PH scale score. The values for the communalities of shared variance were [0.50. The CFA confirmed a single-factor structure for the PH scale and Table 2 . A significant correlation (r = 0.29, p \ 0.001) was found between the PH scale score and the self-rated health status score, thereby providing some support for convergent validity. Other indicators of convergent and discriminant validity are presented in Table 3 .
Discussion
Here we describe the development and testing of a new scale to assess PH behaviors in military settings (which might also be useful in other group settings). The results support the validity and reliability of the scale and its single dimension. The scale was developed using a multi-stage procedure used previously in establishing the psychometric properties of another new scale [27] . Two approaches are suggested when developing a self-rated scale for use in a different culture. First, a new scale may be developed, but it must be assessed using empirical data, and a solid theoretical rationale must exist for the scale's content. A second approach involves translating a pre-existing measure into the target language using assistance from specialists [32] . Although the former is difficult and time-consuming work, in our case there was no scale currently available to assess PH behaviors, forcing us to develop a new scale.
Guidelines have been published to assist researchers in developing new scales. For example, Cotrell and Mckenzie proposed a 14-stage framework for developing new measures in health education and promotion programs [32] . Other researchers have developed a 12-step procedure for developing a new scale for use by healthcare professionals [19] . Our study followed a six-stage protocol for developing the PH scale, and our results indicate that this approach was successful.
Principal component analysis revealed that the PH scale is a uni-dimensional scale; this result was further supported by the CFA. Although our PH scale is assessed here using questions that focus on hygienic behaviors with regard to different parts of the body (e.g., mouth, eyes, ears, hands, and feet), these behaviors are correlated with the overall concept of PH [4] . Many studies have found that subjects who pay attention to their PH in some parts of their body parts are usually attentive to have good PH in other parts of their body as well [6, 8, 10] . Thus, the one-factor structure of the scale also appears to be logical from a theoretical perspective as well.
In terms of the psychometric properties, the Cronbach's alpha in both studies (pilot and main study) were acceptable ([0.7), thereby supporting the internal consistency of the scale. The high test-retest reliability coefficient also confirms the reliability of the scale. We also assessed scale validity using several methods. Both face validity and content validity were established. Factor analysis also demonstrated a fit structure for the scale. A scale is also expected to have good construct validity, as evidenced by good convergent and discriminant validity, as we demonstrated [32] . We predicted that a person who shows respect for their PH will also have a better health status, which we have now demonstrated using the PH scale. Such relationships have been found in similar studies [35, 36] .
The PH scale takes only about 10 min to complete. Tests of scale readability also demonstrated that it was easy to read at the level of a 4th grader. The completion rate of participants in the main study was about 96 % with almost no missing data, supporting the ease of scale administration. We therefore conclude that this scale is brief and easy to complete and that it assesses important dimensions of PH that most military personnel can identify with.
Overall, respondents in the main study reported moderate levels of PH behaviors, suggesting that such behaviors are generally recognized by military personnel as being important. However, this assessment represents an average, and there were numerous soldiers with either superior or low scores on the scale, indicating need for improvement. These results suggest that educational programs are needed to reinforce the need for military personnel to perform behaviors to maintain their PH. The need for such an educational approach is support by the results of other studies in which some researchers report poor hygienic conditions among military personnel that increase their risk of contracting disease [21, 37] . Two other studies suggest that negative attitudes regarding various PH behaviors, such as handwashing, are widespread among soldiers [38, 39] .
Little hygiene-related research has focused on military personnel, making it difficult to compare the results of our study with those of comparable studies in other populations. Nevertheless, our findings underscore the need for a better understanding of hygienic behaviors in military troops or other occupational fields. Similar research could be conducted in other high-risk populations, such as healthcare professionals, food handlers, or workers in difficult occupations, such as miners or farmers. Assessing such groups using our scale could provide a rationale for developing a program that addresses issues related to the hygiene and self-care for these special groups in order to improve the health of the whole community. This study has several limitations which must be considered when interpreting the findings. First, this scale was developed and tested only for use in men. However, many females are currently enlisted in military forces, and their hygienic behaviors should also be monitored [20] . Our scale may also be useful in women, but this possibility needs to be established in future studies. Second, although we translated the scale into English, we did not have access to a sufficiently large population of native English speakers in which to evaluate the psychometric properties of the scale. This will need to be established in English-speaking populations in future studies. Third, since no prior scale assessing PH exists, it was not possible to establish the concurrent validity of the scale. However, we used several other methods for establishing the scale's validity here.
In conclusion, our survey of PH behaviors among military and other closed populations is needed to monitor behaviors that are likely to prevent the spread of infectious and other diseases. Assessment tools with solid psychometric properties are needed. Om our study, we developed and tested a new scale for monitoring PH behaviors among military personnel. This scale may be used not only as a monitoring tool in military and other settings for primary prevention, but it may also be used in research studies that seek to establish connections between PH and the transmission of disease in population groups that work and live closely together. Follow-up studies are then strongly encouraged in different samples and cultures using this psychometrically sound instrument.
